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(54) Htle : LIQUID CRYSTAL DISPLAY DEVICE HAVING FRAME SPACER HAVING UNTFARY STRUCTURE 

(57) Abstract 

A liquid ciystal display device in 
which reliable insulaticm is provided between 
a metal frame and a printed circuit board of 
a driver circuit, while remarkably reducing 
the number of pans and improving the effi- 
ciency of assembly. The device (1, 61, 101, 
201) comprises a liquid crystal display ele- 
ment (30, 61, 130, 230), aprinted board (IS, 
75, US. 215) having electronic components 
mounted thereon for driving tht llqmd crys- 
tal display element, a metallic frame (10, 70, 
1 10. 210) for fixing the liquid ctystal dis- 
play element and the printed board, and a 
frame spacer (12, 72, 112, 212) mteiposed 
between the printed board and the metallic 
frame. The name spacer has a unhaiy struc- 
ture similar to the sh^ of the metallic frame 
or the printed boanl 



(5 7) 

5 w i: fe 5 o 

^mm^m^ Lfcm^^Tr^mm (1,61.101,201) li. t^^B^fr^m 

^ (30,61,130,230) ^ ?S fa ^ ^ 911 iS: 12 lb ^ -it S * <7) ^ 

fiPfp ^« L fc y y h Sffi (15,75,115,215) ±E?SS*^ 
^^Xl/T'y > hS«ir^@;£f5fc«>«>^«7l--A (10, 70, 11 
0,210) t. JiIE 7^ y y b ±IE^JS 7 u - J. V^-f 

^:©fa1{IB2e^i^fc#7.-<-1^ ( 12. 72, 112, 212) bt^hm^^i^. 


AM TA^^:^r 

AT t^^hVT 

AZ T-tf/i^/<>f 

BA 4C^=T "^.;^y*:^ifi- 
BE ^A'^- 
BF :/A'=^'*"- 7r V 

Bc r/v^ryr 

B J -^-f^; 

BR -fy'^A^ 

BY ^^A^-y 

CA Ai-/ _ 

CF 1>*T7y;&*»H 
CG 

CH ^-f;^ 

ci • i^Tjtr-A' 

CM fii-f^—V 

CN (fS 
CU 

CZ ^a:-y=i*fcffl 


DE K-ry 

DK T'yr-'^ 

EE :n;^f::iT 

ES X^^fy 

F I 7 jf Vyv K 

FR yyyJ^ 

GA :<faKy 
GB 

GE ^^A^v^T 

GN =¥ = T 
GR 

lE r^A^yy}^ 

IL >fX7XA^ 

IS T>fX7VK 

IT -f^yr 

p 0* 

_E ^:^T 

KR xiKS^ 


LI !/ trv^a^-r y 

LC ■fc^'hA^^T 

LK :^V7y^ 

LR U'^yr 

LS f 

LT y hT-T 

LU A^^^y-fr^f 

LV yVff^T 

MC -^"^ 3 

MD *A-K!yr**lffl 

MG -r^iSy^isf^ 

MK -^^K^TBa-rfJ^^ 

ML ^y 

MN ^y^Af 

MR *-y^=iT 
MW 

MX i^^^y^ . 

NE =-:^*-A^ 

NL ityy^ 

NO y-A^^*- 

NZ sa^-i^-^VK 


PL ?K-^:^K 

PT JKA'hXfA^ 

RO A"— ^^T 

Ru avraie 

SD 7,^^y^ 

SG >>';ef3K-A' 

SI 7.U^:^:zr 

SK X5^{r=%T 

SN -fe*;efA' 

sz :^ui^yy\^ 

TD f^-r K 

TG V — ^ 

Tj ^i^^^^^y 

TM hA'^;«=;^5:/ 

TR hA^:'^ 

TT hy::^y-K- h'<=' 

UA ^i^y^-r 

UG ^^^tfV^y 

US Tjtvij^mm 

UZ ^X^:!|rX^ry 

VN t5f^,|.^A 


wo 96/27147 


PCT/JP95/00324 


1 

m m ^ 


wo 96/27147 


PCT/JP95/00324 


2 

t o T o 

C « 5^ © IB ^ ) 

±IB B Srit^g-t- 5 * . * 5! 6^ © ft ^ ^ ^ g {i , «?ft^^ 

ib(D m y I"- t . ±uy V y h mwi t ±m±my t (Dm 

at © 4^ -C *) 5 t S: «F m i -f 5 , 


wo 96/27147 


PCT/JF9SMI0324 


3 


wo 96/27147 


PCT/JP9S/00324 


4 

Fig. itt. ^m^0ifr^mm<Df^ 1 <D%mmom^ 

la T fe 2> . 

Fig. 2tt, ±|Bmi«)^iS^J<^^^®®ffi!l<^^ffiia-Cfc^o 

Fi g. 3tt. ±IBmi<^mS^J(^*^iil®SiR!l<o¥®0-e*>5o 

F i g. 4(i. ±smi-olli£«»J(ciiffli-5-{*:fllito#;^-<'- 

F i g. 5«, 5(:|S?giCi5?SS*^§ge(^m2(D5llSM<0!^4^ 

F i g. 6tt. ±f&m 2 <DmMm(o^7r-mmm<D^®m-^ h ^ o 

F i g, 7tt, ±tif^ 2 (DmMMo^7rim^Mm<D^i-mm-c h ^ o 

F i g. 9 II, j^^smiz m>m^^7fi^Wi(ofH 3 <Dmi&m(oi^^ 

F i g. 1 Ofi. ±Em30|IJSI«Jo«*iil®{aa(?55p®ig-cfc5, 

F i g. 1 ±I5iJ3(^lli(i^nj(^^*®®SiByo¥®ia-t?fc 

F i g. 1 2«, ±uf^ 3 (ommm\^mmi- i> -i^mm(D^ 

- -i^ ¥ tS 0 -C ife 5 o 


wo 96/27147 


PCT/JP9S/00324 


5 

F i g. 1 3(i\ 3*:«MJ-<J:S?SS*^^e©m40|llSI?iI©^ 

F i g.i 4»±. ±mm 4 (Dmnm<o^7f:mm^mo^my ^- 
Fig. i5«, ^mm\c ^ I -^f^ 4 (ommmni^mm ^ in ^ 

Fig'. i6fi. :^?&mi^ X I --^ 4 (ommmt^mm ^ ti i> 
F i g. 1 7tt, I --f^ 4 (Dmmmnf^mm ^ fi^ 

Fig. isii^sicBegjci^mi - m 4 <D^mmi!)^mm ^ ii i> 

Wi^^7fimWi\cidi-f im^^^<oMS,m:^i^. m^^'f-<DiaiCti:^\^ 
Fig. 2 0A2iV2 0Bli, ^^l^ldi-SfRS^^i^etCjolt 


wo 96A27147 


PCT/JP9SA)0324 


6 

F i g. 2 Ifl. 4=|g?^t-J:'5?e?fB^^^ei-*3l-tS± fi ^ £ 
F i g . 2 2 . ^ 0^ J: ?K fa ^ ^ ^ a iSr 7 5/ T' h 5/ y y 

Fig. 2 3 it. ^ i>m^my^mn^ y y y h y y 

F i g. 1 :^^miz. X im^0i7^'mw.(Dm i(^^^m(om^ 
la T *) 5 o 

SSI 5 1 <ommB±^ n tfy t vitmrnufi^hfi^w:^^-'^! 2 


wo 96/27147 


PCT/JF9S/00324 


7 

f-. 14ttSTN?S^ y< - y ^ y ^ ^ 'y ^ m ^) (c 

*5V^^:ll^t•^m^|g»)lElK.«^^«t/S:x-7'^-\r V T y< y 'ir - h 

5v^w:TFT^ff^ (mm h 7 > ^ m^) lciov^■rttK^'r:^m 

K 7 - A , 1 7 li S T N S ( ;^ - /< - 5^ ^ x K ^ v -r 
- V? 5 V^ « T F T S ( » 1^ h 7 > ) *3 T V - 

Jfc o T V> 5 o 

Fig. 2 n±fs.m 1 (Dmi&m<omy^m^m(DW-mM-ch \) . f 

;;^^-f-3jzgo|g-e$>5„ ^lOj;?!::, - -tf: fli 3t o ;Kt ;^ ^ - f- jj^ ^ 


wo 96/27147 


PCT/JP95/00324 


8 

L T t J: v^, 

1 1 2Sr^S7W-Al 1 ^ (Dnm-k^o b ^ ^ tx . 

yjivhE^lSlSil 1 5±Ofl^lHlKi:^JS:7U-Ai i Oi:©ji 


wo 96/27147 


PCT/JP95/00324 


9 

6Ji«1'KI*--/i-K7U-A, 1 1 7 \tS T - y<'- y y( 

y- y Y 7- y ^ WL^n) *5 v^ T « jfe ^ m ^ ^ ft IhJ ^ ^ ^ « U r 

i^. 1 1 8 . 119ttryXA'>-h, 120(4?^ 

12 3f4 7>7'SMv'-h. 124{i^)t<*:mi:-Cfe?).±l5 

Fig. 6{4±l5^2(D||Jg^Jro^^iili5{B!l<0¥®l2I-Cfel9, F 
i g. 1 o^%%m(r>^Wi=t- >V Y \ 1 6<^¥SiaTfc5o 

Fig. 8li. ±IBi^ 2 (^^JS^FU^ jgffl-t- 5 


wo 96/27147 


PCT/JP9S/00324 


1. 0 . 
5 J: 9 (w L T t> i v>. • 


wo 96/27147 


PCT/JP95/00324 


11. 

Fig. 9 ^^m\:ix ^m^^^mmom 3 (Dmnmo^u 
mm in 2 1 5 1 <Dmm^±^ n ffj t L-k.mmiUi>^ ^¥('^-<'--^ 

2 1 2iSr^JS7u-A2 1 Q(Dp^m^UoX^ti:J^^t-ti>:LiiV\ 
V hmm&m 2. I 5±Of|^|HJ8St^JR7W-A2 1 0 t <Dm 

(Dmmiz 2 so^Bi-fxh^. ^ (Dmm'K\^m^(DmMc^m^xm 

i^. 2 11it^yj^m^MM(D^my^ — 2 13lt'>V='^^:^ 

fa) izi5\,^x it^^r%mmW)m^^mmhtzT --^^^ ^ y r y<y ^ 

- 5 VN T F T ?8t fa ( » IK h 7 ;^ ?R S ) f:: *5 ^^ T II K 

^ '^mmmmm^^^i^LtcT-:^^^ V Ty<y ^-i^. 2 1 e it 

:^f^ryT/^5"ir-i;^5VNttTFT«eft i^m h 7 :^ ^ ) {:i*3 


wo 96/27147 


PCT/JP95/00324 


12 

2 1 8 i-im^B^yf^m^. 2 19«7'yXA'>-h. 2 2 Oitf^'^m 
B'Slkytn. 221tt=^A:/yi/3.. 2 2 2(4'{r-y/V3^i5^^. 
2 2 3 ti7 h . 2 2 4 tt^^<4c*aS£-efc 5. ± IS 'Jr - 

Fig. lOl4±IBM3(^^JS0i|<^*^®®{)l!l<^¥DSia-Cfe»J. 
F i g. 1 lfi±|E^3(^IIJS^SJ(7)tfifffl^-;WK(^¥ffiia-C*>^)o 
*fc. Fig. 12li.±fBm3<7)^liS^JtciSffl-t-2»-{*:«3tW 

Ifi5^2 2 5 *5. ^m^(Dmn,UU 2 2 e «r:^^UT±I^^«7 W'-A 

2 1 0(c:^i^^$i^-cv^s, ifcti, ±r (O ^ m ^ \^ - ^ m ^i- i 

F i g. 1 3li> «;*:|8igicJ:5?RS*^^e6 lW|g4W^l| 


wo 96/27147 


PCT/JP95/00324 


1 3 

toy}) 3>':^^-iJ-, 8 4 ti^iiil^^ tmtftma XXJ^RktmH)^ ti, fj: 
^m^Wm:iL. 7 6 it}^ii)i.(0 y< 7 ^ h %m ^ i> m 7 

-A, 8 0 nJ^^m^i)>f3fJ:i>mM±(Oy<y =^ ^ (y 

2 7 ttT7 Ai;:?^^ t;fems»:t 2 8 tc@^1-5m. 7 
3fi±7^-i.7 0 i:«efB*^fg^^S;£-t-53l4^x~y. 8 6, 
8 7 fi^< y ^ 7 ^ h (D'P^Ui^^lSiir ^mKM^^iiiLm\z.mi fz^ 
t^^Us 8 8, 8 9 (l/<yi5'7-fh3tag8 0<D;g¥;^i6llcta:tt;fc 

^{wKJtfc^X#TS)5o ±7U — A«Mx.{fO. 8mmJ? 

0 i:T7U>-A7 1 fV^l^m^^tl^o 1'Pfl7U-A7 60-«S 

7>'^;*/^-8 5-C?Ra^^3(l^7 8^|p)'^OE^^«riS»f 
^<^)^^3tSr^fi£»tSt^3ttR;&^^/£5^)t{^«aS:8 4{l!Uc^§ 
$ * 5 „ 

v^y 3tt1'M7W-i^7 & M :^ ti tc W U \z n 

W-^in^m^i^B^ 8 4 tm^^Trm^ 7 8t<^ra{c^«ELT^^ 

±7u-A70tt:^x:^i';^?»«-C?gfig^FH. T7U-A7 itt 


wo 96/27147 


PCT/JP9S/00324 


1 4 

h tftm 8 Oi:il3^-f?);^|sl{C'>/j:< t httimm^a^T^^^i 8 <Dm 
i&\ct>lt':>x ±^^< y ^ 7 ^ Y %U<r>^ ^%\z%-^ir 

'SLW\^'i^fl < t h-n<r>m^ t^^%8 ^ , 8 7^5Ktt^ix. MIS/< 
5/^7^ Y %U 8 ^ <r>^y ^< V ^ 7 V %U8 ^ (O^^-)]^ 

h)tlll8 OOia5«gaJ<^T:&lH55^lil9:Jtfc^^# 9 0. 9 1 ht'^J^ 

^ST, T7^-A 7 1 }\^ % j^^n^xm^-t ^ ^ t-^m^ 

1-7 8 (O t> ^ X ^< y ^ y ^ V %U<o^ ^U^:im.^'t ^ 

m\^n^^iUW.\^Wt.\i1t^ nm^U8 % , 8 7, ^< y if y ^ V %U 
8 0 (0%y \z^^y<^ y if y y( Y %U (D ^ ^ :)5 ^ tc m ^ ^ ^ U 

8 8, 8 9, -^^^"^ y if y ^ Y%W.8 0 (Om^U(r>yi5n^\ZWL\-i 
tz.^X^ 9 0, 9 1 txmi^^^i}^^h\. . mfa^fr.m'^l 8 <D± 

^tz. ^< y i^ y y( Y 8 0 i)^ ^ ^ ^ X mm ^ ^ tc)t \z , r y 

W-A7 1 t ^< y i' y ^ Y t/tm8 0 t (omo^Mm*^ ^ hX\ ^< 
y ^ y ^ Y 8 0*»bT7W — A7 1 tclg^iE^s^fti^5o :l <D%M 


wo 96/27147 


PCT/JP95/00324 


1 5 

T-r-5Ci:{J:/iS, y ^ y h %m B 0 \t^^ \Si ^ 

ft#SB8 8, 8 9Sria:tt, rttLllilDJ (^J:-5»«o<g:T«:IS;5ihL 
l8*SrES±1-5o Hic, ^•3StSB8 8, 8 9{i, v if y ^ V % 

-fSlW^cDiSTSrffl < ISJ5^T$> ?) , ?K S ^ ^ 5(1 ^ <^ S ^ ^ o 1^ 

. 9 0, 9 1 SriaJl-. JKft^^^^wmS5^^<OJ^-'(bS:ia 

8 , 8 9 i ll«©^*Sr4 CSo 

?K^^^5g^7 8<^^llElJ:toyS:oT±fB^^y^7'i' h^2^ 

8, 89.^:X#90, 91,^9fe#Sl}86. 870T7^-i. 
7 1 l:: *5 It 5 ® « « ^ I:: o v^ X t S f -5 o 


wo 96/27147 


PCT/JP95/00324 


1 6 

Fig. 14 14, T7^-A7i©3Fffiia-cfe^)„ ±m\.itmr) 

y< y y ^ h itU 8 0 ii^^W.^ ^ o ^ V 4 h)taS8 0lC{4ia 

^ttLTV^/j;^^;^S||;tl#^^&ffl'^^-:5^ ^^^^ t) , ^: (D -Jr - t' /-^ 5/ 

3taSi8 0& t;a;/3^ii^ffl^-^/K^gi5^5-og$?rLit-5t. -SOU 
^#§11 8 8, 8 9 ,§J^t90, 9 1 Srl^ < SB^^WT 7 A 7 1 
# & -t- 5 5> S , , S 2 , S 3 ^ ^.f S o ^?&^X- ity< y ^ 7 ^ h 

( S , + S 2 + S 3 ) 1 0 % - 5 0 % ( tc , ^ L < t4 

3 0%) t-r^o ^-c^-f i -t 5 i , 

0. 1^ (S.+ S2+S3) / L^O. St^'i^o 
±51>LfcSiJ^-C^»jfetai588, 89, *;fcf4, ^^#90, 9 

Jt *s , i •? ^» ^ &*j t;: ii ^ -C t 6 o 

■rtit>h. m%wm.±8 oa^^w^fi^n^i^ni^^-t^yy'^- 

A 7 1 f 5 5^ w #J ^ 1 0 % ~ 5 0 % » * t < 14 


wo 96/27147 


PCT/JP95/00324 


1 7 

0. 1^ (S4 + Ss + S6 ) / L^O. 5i:/j;-5o 

&.T . ±t&m ^ :^ - y< - y 7. 7" y Y^-^^ (STN) 

Fig. 15«:*:36P^{CJ;^5?K^^^9^^=^1, 6 1.10 1. 2 
0 1 ± <B!) e)^fc^-^(D?K^:^^<7)iB?iJ:3^iS] (^Jx.{i7t'>i/;;^ 

M^5^^(^^aCi^:^|p)3 1 Ot^al:i^^0li. ±mfiiStS3 1 1 
±<^ElP]ll3 21<07K'i^^;^i^6 tTm«iStR3 1 2±wBBIrII^ 
3 2 2 <D 7 7 RU±m.mmm 3 1 1 i:Tm«8Stg3 1 2 

©raj^^iE^^ns^^f^ y 3 5 0 izmm ^ ti i>m^mn(o 

mm t ^ <DMi:i X ^ X n ^ o 

Fig. 16J::*5V>T,?KS«3 5 0«r^i^i-52tfe(^±, 


wo 96/27147 


PCT/JP9S/00324 


1 8 

mmms i i, 3 i 2 m -v m ^ ^ c ti tcis^mm 'it ^ ^£ -t x. o 

21. 3 2 2 <Dmm^ . -fiajx«*'iif-C'-;fy|pUwi1-^:^&. 0fSf 

>i5^;^iR]. ±i|'®St£3ii(-*5<'^Tii7fc'>j/:^fp]6, T«^^ 
:K3 1 2fc*5V>Xf4 7K'i^^'^l^7dSt8[^^^OBB^J:frlR)i:5i5. 

wOi;9{CLTgH[plto3a^nfc2tS:c^±, Tm«iSte3 11, .3 
1 2 ^ ^ n ^* W 7 C >' ^ iRl 6 , 7 *s 5: V^ }C {5 1 8 6 S A» ^ 3 
6 OS-C^X-tSJ; plcraBSdi5:'bfc-&T*riRl$ii:, 2 ^(D^m 
SIS3 1 1. 3 1 2 ^m^i:&.A-r ^tzif^om An 3 5 l«:{ISxfc 
#^^<Ov^-/w*t3 5 2(wJ;t»g5^L. ^ O ItldO^mM;^^?: 

^^■5. ^i*5, 3 3 1, 3 3 2 it^ti^ti±, mmv h i> o 

:l (D 2: 0 \Z LXm^^ tltcm^a± { 1 S , 78. 118. 2 1 

8) <D ±mm&m 3 1 1 (D ±m\zmmtff^^^^ htc h-ru^ iur 
s ^mi^uu t mi-^) 3 3 i^mn^iixis ^ . ^ ^izzomn 3 
3 ^6 xx^m^± ^^^^AyX ±, T^^t53i, 3 2 a^w^n h iX i> o 
m^m 3 5 0 \z ifdi-f ^ m ^ ^ ^ (D z ti^ b u< ^2 o o 

StU^ h 3 0 0 & x h ^ . ^ jS ^-^*Dmffi;*-:/'^Mfit3fi^<^-^ 


wo 96/27147 


PCT/JF9S/00324 


1 9 

mw-r:s>t\^^o^m^ti:mAi>^hi-titi. 2 3 o«*»b2 7 0 

ffl L T V> 5 <^ -CiDt tR 3 1 , 3 2 ©tt i: , ^SJfflJf SfPM 3 3 t LX- 
^r-c> Fig. l5^cJ:l3±IBOill«<^f^ffl^^l;lov^Tl^i?g 


wo 96/27147 


PCT/JP95/00324 


2 0 

Fig. i5iciov>T, 5 it-n\^<Dmm^mm^u 3 3 (oyt^ 
♦ft. 6tt«ja^si503 3 1 zi^\Lm^'r ^ ±nmmm 3 i 
SBanj:^!^. 7 \tTm.mm^ 3 1 2 (om^sm^i:^ . a it ±m^^ 3 

@^$i5it3 3 (Dit^^b t (D/i-rnm. n&y itrmytm3 2 <Df& 

c::-c.±iB#aa, 3, 7<^i9i«?^^lr;^^-r5o Fig. 20 
^c*3v^-c. *ijajffia5«-3 30^^*115 i:±«iiS;K3 1 10 
m ^ 6 t <D n ^ m t L X fsi.m -r ^ o 

5 tmMimn:^^^ 6 1 (DisimtF i g. 2 0{w^Lfcrt 

-t-J^it?**. Fig. 20At::*3V^TJi^,<<A2i?fc^d^^, </>. 
Sr3fe^»ll5i^S^BH^J:i^l^6i(^iSSfAtL, Fig. 20Broj'i3 
v^Ttt<^,> (^2-cfe?>*^P>> <f2^^^$ft5 bm^W.n:)j \^ ^ t <D 


wo 96/27147 


PCT/JP95/00324 


2 1 

3 6 Oaw^m^lcfenif. *ai:ix:^|p33 1 0i)^^%^m^l3\^, K 

F i g. 1 6^J:*5^^Ttt. ^misxnm z 2 ±.m%i& z 1 tin 

®StR3 1 l(^IS{CiB^$tuTV>5;iS, rix{cft;tTTmfiiS«3 
1 2 i:T<i)ttg3 2 i:wra{cgeiS:LTt>J:V>o :iO«^fiF i g . 

r:R<*:|fiJ2j 

S jt«F i g. 1 5*5J:t;i S\Z7r-\^lthO k^^-Qh^ 0 
F i g. 1 7IC*5V^-C. ^^^^^^(^iaDn^0H24 OS-Cfct). 
-«l^tOig|g«JB^g^JW3 3i:LTW5pfTBaf6] (/i->^e^ai = T;^B2 

;i::-e, M^s^m^^f-d (^m) tmtft^m^a^w^M^ i\,tzm^ 

ffe]l^3 21, 322{i7Ky^^K«JliglKT'?l^^L, ;itv«r7K'i^ir 


wo 96/27147 


PCT/JP95/00324 


2 2 

e t i 1 t^) \tm 4 si-^ h ^ 0 ±E-<attiSW^S^a5*r3 3© 
An,-d2Ji*^0. 6 (x mXh ^ o -:^> ^«fi^^^^^ 240S^ai: 
nfcfl|jiO^KSJi3 50©An. • d.HJ^O. 8 n m -Q h ^ o 

0«t1-5:iilcit),±, T1S«i3 3 1, 3 3 2Sr:^^UT^fl^S« 

3 5 0 \:imM^ti^n&i^mm&sr (D t ^ \^\tit^mi^-tti:i^-tbm 

■Ctfc. *fc, Tii^tlK3 2(OttiS:±|B^55:ei0 5 0«;&»b9 0S 

o 

Fig. 18HFig. 17©«^-C:ftSaSr^^b$^i:fci:#0 
1/2 0 0x^-x^-C^5^f'J®2Sti^(^='>'h7;^ h^^b^^L/c 

L X fz ii <D i)K Z (D^ ^f)^ h-r tii> \:i^tiX ^Ti- ^ o t)^ t ^ 

m(Df^m t i> r^: ^ SI y <D m am m L tz X ^ \c 5 0 9 0 

r m {*: «sj 3 J 


wo 96/27147 


PCT/JP95/00324 


2 3 

±IBv^-fi^oJ,^t:^FiJ^c*5^^T'^), ~mii.mmmmvxuu 3 3 t l 

S i s ^ *s v^ o :i © ia C ii fc a ® {i . M IE » S ^ 3 

(cJ:o-C?l^fi&$t^5, ^fi^>^<^^ai:tvfl|jtiS:^tf2o 
O SB (pj «]. a ffil <0 »E ^ «)2^^5-^©:i^lfi]^«jaK^giJ*^0^*&i: UT 
5i t) S ;t {J J; V^o 

/I'AiUTIl, PET — h) , T^JJ/W 


wo 96/27147 


PCT/JP95/00324 


2 4 

, F i g. 1 6^;I*^v^T. ^miiT^u 3 3 K.X . Tummm 3 

S:*:«it«r;i,{*:^8|2j t mm-r^ h ^ . tctc L . Fig. 2 1{C 
^i-ri:<, ±f|«iStg3 11±{::*, m, '^<D:iUy-y^ji^^'3 
33R, 333G, 333B, #7^/W^RigOfffl(C^ii^j^33 
3D?ria:ft'5:ii:{:^J:«3#fe^^;5Jpr«6tc/i5c Fig. 19(;ir 

Fig. 2 1JCi3V>-Cli,#;«77-7-f /w^ 3 3 3 R , 3 
33G, 333B, ^ii^l^333DO±{C, ^ix^Wiyiifb(^) |^ « 
Sr<iJ^$^5:fc*»itei(l^«fe35*ib!^£'5¥?tS3 2 3;6J?i^^$nfe±{3 
±m«i3 3 1.iaip]lg3 2 1;6Sjgfig$nTVN^>, 

Fig. 22liFig. 1 3 Ltz:^?&m\^ X i>m^Bm7jK'&m 

LltZ/tiy^y^^^yJ^^,, Fig. 2 3»cy-hys/^'fc5V^ 
Fig. 2 2{I*5I/VX. '7'l'^o7'D-feyi^3 4 9TH-»LfciS 


wo 96/27147 


PCT/JP9S/00324 


2 5 

^^3;^hD-/UfflLS I 3 4 S LXmmm I C3 3 AXWt^ 

m 7fi ^ — ^ mW} -t i> t(ovh i>o 

C g H ± (O ffl Bl 3 

ii^L^cJ: pf-^JNfi^ h y y^^^K^<^f^^-Cfc5S 


wo 96/27147 


PCT/JP9S/00324 


2 6 

If ^ ts @ 

mm^ 0 X 7 ^j^mvtx h ^ :l t ^ t -t ^m^<Dmm$^ 1 

it. 


wo 96/27147 


PCT/JP95/00324 


2 7 

< 1> -.52 J^ij^J^^yti^z-^i/^J^y-r Y ^U^^^.-^ ^ (O 7. 
y y ^ Y itU<0%l= \^^/< V ^ y ^ Y %m<r> ^^:)5 ^\Lf^ tzW 


wo 96/27147 


PCT/JP95/00324 


2 8 

Z /w $ :^ AM T fc S d i: # m i:-rs»*wj6S|g8^'-f[l 0 

^ IB « © «f s ^ ^ ^ e . 


wo 96111 Ul 


PCT/JP95/p0324 


1/21 

FIG. 1 


wo 96/27147 


PCT/JP95/00324 



wo 96/27147 


PCT/JP95/00324 



wo 96/27147 


PCT/JP95/00324 


4/21 


FIG. 4 


5 0 


c 

1 

1 1 

3 

2 




wo 96/27147 


PCT/JP95/00324 


5/21 

FIG. 5 


wo 96/27147 


PCT/JP95/00324 


6/21 


FIG. 6 



wo 96/27147 


PCT/JP95/00J24 


8/21 


FIG. 8 


1 1 2 


0 

C 
C 
C 
H 
C 

c 
c 
c 
c 
c 
c 

c 


-15 0 


wo 96/27147 


PCT/JP95/00324 


9/21 


FIG. 9 



wo 96/27147 


PCT/JP95/00324 


10/21 

FIG. 10 


2 10 



wo 96/27147 


1 1/21 


PCT/JP95/00324 


FIG. 11 


64, II I H 


2 1 6 



wo 96/27147 


PCT/JP95/00324 


12/21 


FIG. 12 


wo 96/27147 


PCT/JP95/00324 


13/21 


FIG. 13 


wo 96/27147 


PCT/JP95/00324 


14/21 


FIG. 14 


8 0 


9 0- 



' • S2 


S3 


t- 

8 9 


St 


r \ 


S4 


S5 


El::. 


8 8 

r ^ 


S6. 


□ 


wo 96/27147 


PCT/JP95/00324 


15/21 

FIG. 15 


wo 96/27147 


PCT/JP95/00324 


16/21 


FIG. 16 



wo 96/27147 PCT/JP95/00324 

17/21 

FIG. 17 


5 




-I 1 L- I I I l_ 

60 70 60 90 100 110 120 
^ 5 a 


wo 96A27147 


PCT/JP95/00324 


18/21 



FIG. 2 OA FIG. 2 OB 


wo 96/27147 


PCT/JP95/00324 


19/21 



wo 96/27147 


PCT/JP95/00324 


2 0/21 


FIG. 22 



wo 96/27147 


PCT/JP95/00324 


21/21 


FIG. 23 



INTERNATIONAL SEARCH REPORT 


International af^lication No. 

PCT/JP95/00324 


A. CLASSinCATION OF SUBJECT MATTER 

Int. Cl6 G02F1/1333, G02F1/1335 
Acc ording to International Patent gassificatioD (IPQ of to both national dassifi cation and IPC 

B, FIELDS SEARCHED . 

Minimum documeoution searched (disiiftcation a ysiem followed by daasification aymbols) 

Int. Cl6 G02F1/1333, G02F1/1335 . 

Documeautioo searched other than minimum docuroenuUoD to the extent that such documents are induded in the fields searched 

Jitsuyo Shinan Koho 1926 - 1995 

Kokai Jitsuyo Shinan Koho 1971 - 1995 

Electronic dau base consulted during the iotemational search (name of data base aod, where practicable, search terms used) 


C DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to daim No. 


JP, 6-11718, A (Hitachi, Ltd. ) , 
January 21, 1994 (21. 01. 94), 
Paragraph Nos. 0011 to 0018, Fig. 1 
(Family: none)' 

JP, 5-142559, A (Hitachi, Ltd.), 
June 11, 1993 (11. 06. 93) , 
Paragraph Nos. 0002 to 0004, Fig. 6 
(Family: none) 

JP, 2-29621, A (Sanyo Electric Co., Ltd.), 
January 31, 1990 (31. 01. 90), 
Lines 13 to 17, upper right column, page 3, 
Fig. 1 (Family: none) 

JP, 5-19228, A (Hitachi, Ltd.), 
January 29, 1993 (29. 01. 93), 
Paragraph Nos. 0060 to 0067, Fig. 8 
(Family: none) 

JP, 6-347784, A (Hitachi, Ltd.), 


1-11 


2-4 


2-4 


6, 8-11 


I xl Further docuDaeats are listed in the oontiouatioo of Box C. | | See patent family annex. 


S pecial ca tegori ca of died docomean: 

'A** docwmcoi deOnl og the seaenl atate of the art wUeb is not oonsidcird 
to be of panicular rdevanCB 

'£** earlier documest but published on or after the ioteniatioiial fillos date 

'L** docHmeoi which may throw doubta oo priority daiBB(a) or wUcfa b 

died to effUbliah the poblicalioD dale of another dtitioa or other 

special rcasoB (aa apeofied) 

**0'* doaime&t referring to an oral disdoasre, ise, exhiUtloa or other 


T** doatmeatpubliabedpriorlo the IflteraatloaalfUiBg dale but later thaa 
the priority date elalaed 


nr* later documeat published after the iDternaitoaml fUiog date or priority 
date mod not io oonflicc with the application but cited to uodcritaod 
the pri&dple or theoiy underiyiog ibe inveotioD 

*0C** doconeDt of particular relevance; the claimed iovestioa caooot be 
ooaaider«d oovel or canoot be ooosidercd to iovotve an invc olive 
aiep when the docutoent is taken alone 

nr** dooomeot of particular relevance; the daimed iovenlioa canaoi be 
ooaaidercd to involve an ioventive slep when the doonnent ia 
combiaedwithoneor more other such docttmeata,aucfaoombiaaiioa 
being obvious to a peisoa skilled in the art * 

document ownber of the same patent family 


Date of the actiial completioD of the ioternatiooal search 
May 19, 1995 (19. 05. 95) 

Date of mailing of the international search report 
June 6, 1995 (06. 06. 95) 

Name and mailing add teas of the ISA/ 

Japanese Patent Office 
Facsimile No. 

Authorized oCltcer 
Telephone No. 


Foim FCr/ISA/210 (seoood sheet) (July 1992) 


INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/JP95/00324 


C (ContinuaUon). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Qtation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


December 22, 1994 (22. 12. 94), 
Paragraph Nos. 0011 to 0016, Fig. 1 
(Family: none) 

JP, 5-165047, A (Hitachi, Ltd.), 

June 29, 1993 (29. 06. 93) , 

Paragraph Nos. 0003 to 0005, Figs. 11, 14 

(Family: none) 

JP, 5-2158, A (Seiko Epson Corp.), 
January 8, 1993 (08. 01. 93), 
Paragraph No. 0012 
(Family: none) 


11 


Fono PCT/ISA/210 (ooDtiDuatioa of seoood abeet) (July 1992) 


m m m ^ n ^ 


mmihU^^ PCT^'JP 9 5 / 0 0324 


A. ^^Momm^ffo^^ (mmm^m ( i po ) ^ 

Int. CZ- G02F1/1333 ,G02F1/1335 


a$€-tTorcii/m«f4 immMi^^m ( i po ) 

Int. CZ* G02F1/1333 ,G02F1/1335 


B^m^msj^<2in 1926-1995^ 

B3f:a4^H^/HSr^^^« 1 9 7 1 - 1 9 9 5^ 


Y JP, 6-1 1 7 1 8, A ( *^^tfc a3J:«f^3f). 1-11 
2 1. 1^, 1 9 9 4 ( 2 1. 0 1. 9 4 ), 

aiSSr^C 0O111-C00183. ^IH 

( :7 T ^ y -4 L ) 

Y JP. 5-1 4 2 5 5 9. A B Sr«f^0f ) , 2-4 
11. 6^. 1 9 9 3 ( 1 1. 0 6. 9 3 ), 

SKUr-fg-C 0002]-L0004}.m6a 

( :7 r y - 4 L ) 


0 c«(t>i5fe^(cL5:«t;!?<j^^fe^nrv*-&o 


1 9. 0 5. 9 5 


a*S4f l^lf (ISA *P) 

ttfl!#^ 1 0 0 


r&j K-/<-r> h7T ; 'J-Xmt 


06.06.95 


« S jE — ^ — 

03-3581-1101 (^Ml 3255 


»2CPCT/I SA/2 I 0 Cme'^-y) (109 2^7^) 


B I* n s II $ 


mmUH*n PCT/JP 95 / 00324 


;iffl:S:itt® 


JP, 2-2 9 6 2 1, A ( Hfif m«lt*5^^?tt ) , 
31. 1^. 1990(31. 0 1. 90), 

m3M . ^±m .mis -n-m i 7fs.mim 
( 7 T ? y - 4 L ; 

JP, 5-1 9 2 2 y. A ( *5^^tt H&«flH*). 
2 9, 1 ^. 1 9 9 3 ( 2 9. 0 1. 9 3 ), 

SL^&^-^ Coo6oj-coo67j. msm 

{ 7 T ^ y - 4 L ) 

JP, 6-3 4 7 7 8 4. A ( l^^^tt B liJUflP^ ) . 
2 2. 1 Zn. 1 9 9 4 ( 2 2. 1 2. 9 4 ), 
SSSr-^ C001l]-C0016j.i^ia 

( 7 T 5^ y - * L ) 

JP. 5-1 6 5 0 4 7, A(^!^^^i± B:SLiinm), 
2 9. 6^. 1 9 9 3 ( 2 9. 0 6. 9 3 ), 

sl^^-^ [ooo3]-cooo5]. mi im . mi 4m 

( 7 T ^ y - 33: L ) 

JP, 5-2158, A ( -fe-f 3 -iT-y i^^^^^tt ) , 
8. 1^. 1 9 9 3 ( 0 8. 0 1. 9 3 ), 
SL^mm 0 0 12 3 

( 7 T 5' y - * L ) 


2-4 


6 . 8-1 1 


1 1 


»<PCT/ ISA/2 1 0 (HZ'^-i'Olt*) (I 9 9 2*7fl) 


